Objectives-To evaluate the impact of work tasks, physical exposure, and psychosocial factors on the risk of musculoskeletal disorders in men and women, in a defined industrial setting. Methods-116 male and 206 female fish industry workers were compared with 129 men and 208 women with more varied work. Physical and psychosocial work load as well as musculoskeletal complaints were recorded by a questionnaire. A physical examination was performed and an observation method was used for work evaluation. 196 male and 322 female former fish processing workers received a postal questionnaire. Results-The women workers in the fish industry had worse working conditions than the men for repetitiveness, constrained neck postures, and psychosocial work environment. They also had higher prevalences of complaints of the neck and shoulder (prevalence odds ratio (POR) 1.9; 95% confidence interval (95% CI) 1.1 to 3.2), neck and shoulder and elbow and hand complaints (POR 2.9; 95% CI 1.8 to 4.7 and POR 2.8; 95% CI 1.6 to 4.7, respectively). The women more often than the men left the industry because of neck and upper limb complaints. Also, women in other work had a higher prevalence of complaints of the neck and shoulder (POR 2.3; 95% CI 1.1 to 5.1) than the men. The men in the fish processing industry had a higher prevalence of complaints of the neck and shoulder than the men in other work (POR 3.6; 95% CI 1.6 to 8.0). This diVerence was not shown up by the questionnaire. Conclusions-Despite superficially similar work, there were clear sex diVerences in physical exposure and psychosocial work environment. Work in the fish processing industry was associated with a high risk of neck and upper limb disorders in women, which was probably mainly due to their extremely repetitive work tasks; the corresponding men had less repetitive work and less disorders. Also, a healthy worker eVect on neck and upper limb disorders was found. The advantage of a physical examination compared with a questionnaire is clearly shown. (Occup Environ Med 1999;56:256-264) Keywords: sex; work environment; musculoskeletal system Disorders of the musculoskeletal system constitute a considerable health problem in industrialised societies. Much interest has been paid to low back pain, 1 a disorder which particularly aVects men. On the contrary, neck and upper limb disorders, which also imply a considerable health problem, are more common among women.
Disorders of the musculoskeletal system constitute a considerable health problem in industrialised societies. Much interest has been paid to low back pain, 1 a disorder which particularly aVects men. On the contrary, neck and upper limb disorders, which also imply a considerable health problem, are more common among women. 2 The explanation for this sex diVerence is not clear.
The diVerences might be due to varying physical working conditions (heavy lifting and awkward postures in men versus repetitive work in women). [3] [4] [5] [6] Thus, construction work, which is a typical male occupation, is associated with low back problems. 7 8 Further, in certain jobs-for example, the fish processing industry-where the problem of neck and shoulder disorders is particularly evident, 2 9 there is a predominance of women in the workforce. However, under equal working conditions, there might not be a diVerence in prevalence of musculoskeletal disorders between the sexes. Indeed, the limited data to hand indicate that this is the case. 10 Conversely, this aspect of the working environment has seldom been systematically evaluated. 11 12 Psychosocial factors have also been discussed as risk factors for musculoskeletal disorders. 13 14 However, there is no consistent evidence for a causal relation. The amount of household work and leisure time activities might also vary between sexes, which could be one of the reasons for the diVerence in the distribution of disorders. Another possibility is diVerences in susceptibility between the sexes-for instance, due to diVerences in muscular strength and endurance. There is a need for more knowledge about which variables explain the sex diVerence.
The aim of this study was to measure the risk of musculoskeletal disorders among fish processing workers, and to compare men and women workers, all employed in fish processing plants, and supposedly performing identical work. Moreover, our intention was to study the impact on these disorders of physical and psychosocial factors in the work environment, along with personal factors and leisure time activities.
Subjects and methods
The study comprised all 13 fish processing plants on the south east coast of Sweden, located in four diVerent towns. The industries had between 10 and 55 employees. Also, a referent group consisting of men and women, with varied and mobile work tasks, was studied.
Some of the results on the women workers and other subjects have been published elsewhere. 5 
SUBJECTS

Fish processing workers
Men-There were 116 men employed. Their mean age was 41 (range years at the time of the study, and their mean duration of employment was 9.2 (range 0.2-39) years. This group comprised eight men on long term (>1 month) sick leave (mean age 45 (range 19-60) years; mean duration of employment 12 (range 0.6-26) years); all but two because of musculoskeletal disorders, according to physicians' certificates.
Eight men were on leave-for example, study leave or on military service-and 17 (15%) refused to participate, so they were not included.
A group of 196 former male workers, who had left employment during the 10 years before the study (mean age 36 (range 20-74) years; mean duration of employment 5.0 (range 0.2-51) years) received a postal questionnaire.
Women-There were 206 women employed. Their mean age was 39 (range 17-64) years at the time of the study, and their mean duration of employment 6.3 (range 0. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] years. This group included 34 women on long term sick leave (mean age 44 (range 18-64) years; mean duration of employment 9.5 (range 1.7-25) years). Their mean time on sick leave was 15 (range 1-51) months. All but three were on sick leave because of musculoskeletal disorders.
At the time of the study, 24 women were on maternity leave or study leave and 17 women (8%) refused to participate. These were not included.
A group of 322 female former workers, who had left their employment in the fish processing industry during the 10 years before the study (mean age 36 (range 17-73) years; mean duration of employment 4.3 (range 0.2-43) years) received a postal questionnaire.
The response rate among the former workers (men and women combined) was 55%. It varied between 35% and 100% among the diVerent industries.
Other workers Men-The referent group included 129 men (mean age 44 (range 20-65) years; mean duration of employment 13 (range 0.8-40) years) from the same towns as the exposed group. These men had work tasks which were varied and were neither very heavy nor repetitive. They were employed as caretakers, they worked in community parks and gardens, and some worked at repairing and maintaining equipment and machines in the community. This group included three men on long term sick leave, one due to musculoskeletal disorders. Their mean age was 50 (range 37-59) years, and their mean duration of employment was 14 (range 2-23) years. Three men were on leave, two (1.5%) refused to participate, and were thus excluded.
Women-The referent group included all 208 women (mean age 40 (range 17-64) years; mean duration of employment 10 (range 0.2-35) years) employed in 12 municipal workplaces in the same towns as the exposed group. Their work tasks were varied and mobile. They were employed in day nurseries, they worked in oYces with various work tasks (no constant visual display unit work or typing), they took care of elderly people and some were gardeners. Two of these 208 women were on sick leave, one of these due to musculoskeletal disorders.
Methods
STUDY DESIGN
The study was cross sectional (a one time survey). Interviews and physical examinations were carried out at the worksites of the currently employed subjects (fish processing workers and others). Several visits were paid to each of the fish processing factories to evaluate the work environment and work load.
Former fish processing workers had a brief questionnaire sent to them, including questions about duration of employment, type of work tasks, musculoskeletal complaints during their employment, and their reasons for leaving.
Assessment of musculoskeletal disorders
Questionnaire-Subjective complaints in the neck and upper limbs during the past 12 months and past 7 days, as well as inability to work during the past 12 months, were recorded in an interview based on a questionnaire. 15 Physical examination-Immediately after the interview, a standardised examination was made of the neck, shoulders, elbows, and hands 16 of all currently employed workers. Symptoms and signs were recorded by the same examiner for all the men, and by another examiner for all the women, including those on sick leave. No physical examination was performed on the former workers.
The examiners decided diagnoses, based on a standard set of criteria, from symptoms, as well as signs. 16 A prerequisite of all complaints was that the subject reported pain before provocation and palpation of the tissues. Each person could have more than one complaint.
Work environment assessment
Questionnaire-Duration of present employment, as well as former employment in repetitive and in physically heavy work was recorded. For each person, the time distribution of the work tasks was recorded to enable a systematic evaluation. Total weight of materials handled in a day was registered. Also, a method designed for a systematic evaluation of psychosocial work environment was used. 17 This included the following five areas: influence on and control over work, relations with the supervisor, stimulus from the work itself, relations with fellow workers, and physical and psychological work load. For each area five related questions were asked, and the answers were rated from 1=low to 5=high.
Ergonomic workplace analysis-The observation method, ergonomic workplace analysis, 18 based on the method AET (Arbeitswissenschaftliche Erhebungsverfahren zur Tätigkeitsanalyse) 19 and the guidelines for lifting of the United States National Institute of Occupational Safety and Health (NIOSH), 20 was used in the fish processing industries. This has been designed by the Finnish Institute of Occupational Health. It aims at a systematic description of a task or a workplace, to identify ergonomic problems. It can be used, for example, in an intervention study to compare a work task before and after an alteration. The experience of the method in epidemiological studies is limited. We analysed the following 10 items: work site, general physical activity, lifting, work postures and movements, job content, job restrictiveness, worker communication, diYculty of decision making, repetitiveness of the work, and attentiveness. Each item was rated on a scale, usually 1-5. A rating of 1 implies low strain conditions, whereas a rating of [4] [5] indicates that the working conditions or environment could be harmful to the workers' health. 18 For the other workers, no observations of the work environment were made.
Videotape recordings-All work tasks were videotaped to help memory and the classification (see later).
Exposure profile-Based on the observations of the ergonomic workplace analysis, questionnaire, and videotape recordings, each work task was classified according to three factors: weight of the materials handled (<1, 1-<5, 5-<10, 10-<25, >25 kg), cycle time (<5, 5-<10, 10-<60, >60 s), and degree of constrained neck postures (low, high, very high). Thus, 60 possible physical work load cells were obtained. One subject often had several work tasks. For every currently exposed person (including those on long term sick leave), the proportion of time spent performing work in each work load cell was calculated. The total amount of working time performed in each work load cell, by all women and all men, respectively, was calculated and expressed as a percentage of all working time performed by each sex group.
Individual factors
The questionnaire included the following individual factors.
Liability to develop subjective stress and worry, both during and outside work (tendency towards stress and worry) was assessed. 5 This was calculated as the mean score over five related questions, each ranging on an ordinal scale from 1 (low) to 4 (high).The subjects were exposed to the following statements: I easily develop feelings of worry; restlessness; nervousness; rush; or emotional tension. Each subject rated how well this applied to him or her. A rating of 4 implied that the statement was highly accurate, whereas a rating of 1 meant definitely not accurate for him or her.
A method earlier used for systematic evaluations of subjective tendency towards muscular tension was used. This was assessed as the number of a series of experienced habits (Do you often: Hold your breath? Contract your stomach muscles? Keep your breath high? Sit on the edge of your chair? Contract your neck muscles? Raise your shoulders? Contract your chewing muscles? Grind your teeth? Hold tools unnecessarily hard? Squint? Frown?). 21 The answer no was rated 0, sometimes was rated 0.5, and yes was rated 1. The sum for each person was calculated, giving a minimum of 0 and a maximum of 11 points, 11 being a very high tendency towards subjective muscular tension.
One of the dimensions of social networknamely, contact frequency-was also assessed by seven questions. This included relations with foremen and fellow workers. 22 The mean score over the questions, each ranging from 1 (seldom or never) to 5 (daily), was calculated. Separate scores were obtained for the social networks at and outside work.
The number of cigarettes currently smoked a day was registered.
Leisure time activities were assessed by questions about diVerent kinds of handicraft (which included knitting, weaving, and machine sewing), gardening and repairs (including house and car repairs), sports (including jogging, racket games, team sports, gymnastics, and weight lifting), and fishing or hunting. The subjects were asked how often each activity occurred, and activities performed at least once a week were considered regular habits.
STATISTICS
The prevalence odds ratio (POR) was used as the eVect measure. A POR reflects the impact of exposure on prevalence of a disorder. Under certain assumptions, and if the duration of disease in the exposed and control groups is equal, the POR in a cross sectional study will estimate the incidence rate ratio. [23] [24] [25] The statistical package for the social sciences (SPSS, Chicago, IL, USA) was used for standard statistical analyses, and to calculate the age adjusted PORs, and corresponding confidence intervals (95% CIs), by using the logistic regression model. For statistical testing of group diVerences, the Mann-Whitney U test was used. EVects of age, smoking, and leisure time activities on complaints were assessed by logistic regression. Two times contingency tables were tested by Fisher's exact test. Significance was at the p<0.05 (two tailed) level.
Results
MUSCULOSKELETAL DISORDERS
Complaints
Among the fish processing workers, the women had prevalences of neck, shoulder, elbow, and hand complaints almost three times higher than the men (table 1) . For other body regions, there were no significant diVerences.
The prevalences of subjective complaints were considerably higher among the women fish processing workers than among other women workers, for all regions except the hips (table 1). The diVerence was most pronounced for the neck and upper limbs. On the contrary, for the men, hardly any diVerence was shown for any body region.
Among the subjects with other work, there were no significant sex diVerences for neck, shoulders, elbows, and hands, but the prevalence of low back and knee complaints was significantly lower in women than in men (table 1) .
Diagnoses
The most common complaints were tension of the neck, acromioclavicular syndrome, and rotator cuV tendinitis (table 2) .
The women in the fish processing group, as well as in the other group, had twice as high a prevalence of complaints of the neck and shoulder as the men (table 1) .
The women in the fish processing industries had much higher prevalences of complaints in the neck, shoulders, elbows, and hands than the women with other work (table 1) .
In men in the diVerent occupational groups great diVerences for neck, shoulder, elbow, and hand complaints were registered. Four times as many complaints were recorded among the men in the fish processing industries in both regions.
PHYSICAL EXPOSURE IN WORK TASKS IN THE FISH PROCESSING INDUSTRY
The amounts of fresh fish varied, which resulted in many changes between work tasks. The six most common work tasks (covering 97% of the total working time) were:
(1) Work at the cod filleting machines, which removed the cods' heads, skin, and most of the bones. The fish were mounted in the machine one by one, work was performed standing, and with extremely rapid cycles, as short as 2 s (not in table). In the ergonomic workplace analysis, this task received maximum scores for general physical activity, work postures and movements, job content, job restrictiveness, and repetitiveness (table 3) . The work load cell classification (table 4), gave weight of materials 2 (1-<5 kg), cycle time 4 (<5 s), and degree of constrained neck postures 2 (high).
(2) Trimming of cod fillets. The last bones in the cod fillet were removed manually. This work task was performed either sitting or standing, with very short cycles. Also, trimming of cod involved frequent (about 100 times a day) handling of fish boxes (weighing about 22 kg, not in table). In the ergonomic workplace analysis the task scored high figures for work postures and movements and repetitiveness. The work load cell classification gave weight of materials 1 (<1 kg), cycle time 3 (5-<10 s), and degree of constrained neck postures 3 (very high).
(3) Work at herring filleting machines implied turning the herring. These were automatically mounted in the machine, but were often incorrectly positioned. The herring (7) 11 (10) 
constantly moved in front of the employee, thereby requiring continuous attention. The work was performed standing, with very short cycles (3 s, not in table). Again work postures and movements, job content, job restrictiveness and repetitiveness, received maximal ergonomic workplace analysis scores. The task was classified in the work load cell weight of materials 1 (<1 kg), cycle time 4 (<5 s), and degree of constrained neck postures 3 (very high). (4) DiVerent types of packing. The cod and herring fillets were then packed in small or larger packages, which included varying durations of work cycles, all giving maximum ergonomic workplace analysis scores for repetitiveness. For packing into small packages (<1 kg), the work load cell classification gave weight of materials 1 (<1 kg), cycle time 4 (<5 s), and degree of constrained neck postures 2 (high). Packing into larger packages received material weight 3 (5-<10 kg), cycle time 2 (10-<60 s), and degree of constrained neck postures 1 (low).
Thus, all these four work tasks were repetitive, performed in constrained postures, with fast and continuous wrist and hand movements, mostly with a flexed neck, and with arms raised and lowered intermittently. The work was partly paid by the amount of work done.
(5) Supply and removal of bulk fish, often included handling of heavy weights (40 kg, not in table). This work task was performed standing and walking, and was partly paid according to the amount of fish filleted by the workers performing these tasks. The cycle times for lifting were mostly around 1 minute. The ergonomic workplace analysis rated five points for lifting and four points for repetitiveness. The task was rated in the work load cell weight of materials 5 (>25 kg), cycle time 2 (10-<60 s) and degree of constrained neck postures 1 (low).
(6) Maintenance work, which comprised more varied work tasks-for example, cleaning the fish boxes, repairs, and driving lorries. In the ergonomic workplace analysis these tasks did not score 5 points for any item. Instead they scored 4 points for diYculty of decision making and attentiveness. For cleaning the fish boxes, the work load cell denoted was weight of materials 2 (1-<5 kg), cycle time 2 (10-<60 s), and degree of neck constraint 1 (low), whereas lorry driving and repair work scored weight of materials 1 (<1 kg), cycle time 1 (> 60 s), and degree of neck constraint 1 (low).
Also, all work tasks scored four points in several of the ergonomic workplace analysis variables, implying non-satisfactory working conditions (table 3) .
WORK ENVIRONMENT FACTORS VERSUS SEX
A systematic evaluation showed a significant sex diVerence for the work tasks performed (table 5) . Thus, for the women, the most common work tasks were trimming of cod, packing, and work at the herring filleting machine, and covered 82% of the total working time. For men, the three work tasks cod filleting machine, supply, and removal of bulk fish, and maintenance work covered 85% of the time.
The ergonomic workplace analysis (table 3) showed that all typical female work tasks received scores that indicated bad working conditions especially for repetitivity and working postures. However, for the male work tasks, ergonomic workplace analysis showed large diVerences in ratings-for example, between maintenance work and cod filleting there were diVerences in job content, decision making, and repetitiveness.
Exposure profiles
In the three dimensional figure, most of the working time of the men was found at the two extremes. Thus, the exposure profile for men showed that one quarter (26%) of the total working time involved work with low physical exposure, performing mobile work with no or very light materials to handle. As much as 34% of the time was spent in lifting >25 kg. This involved lifting fish boxes. Several men handled a total daily weight of 10 000-15 000 kg. As little as 2% was spent with a very high degree of constrained neck postures, as much as 15% with a high degree of constrained neck postures, handling weights of 1-5 kg with cycle time <5 s (the cod filleting machine).
On the other hand, a very large fraction of the working time of the women (63%) was spent with a high or a very high degree of constrained neck postures, handling materials weighing <1 kg, and with work cycles <10 s (figure). Materials weighing >5 kg were handled for 25% of the total working time, performed with somewhat longer cycles (10-60 s), and less neck constraint (certain types of packing, with a total materials handling of 2000-6000 kg and day). Six per cent of the women's total working time was spent handling weights >25 kg. The women's exposure profile did not contain any work involving work cycles longer than 60 s, handling materials weighing <1 kg, with a low degree of constrained neck postures.
Psychosocial work environment
Among the fish processing workers, the women had a much poorer psychosocial work environment for all items, except relations with fellow workers, than the men (table 6) . Further, their social network at work was less favourable.
Among the subjects with other work, the women, compared with the men, reported better relations with the supervisor, but less control, and a higher work strain, but the social network at work did not diVer significantly.
Subjects in the fish processing industry showed a much poorer psychosocial work environment, than the other workers.
INDIVIDUAL FACTORS
The fish processing workers reported higher tendencies towards muscular tension as well as stress and worry than the subjects with other work (table 6). The women of both groups had a higher tendency to perceive muscular tension and stress and worry, than the men. The social network outside work did not diVer between any of the groups.
Smoking was twice as common among the women in fish processing plants than among the women with other work (table 7) . Among men no diVerence was recorded. In a multivariate analysis smoking showed no independent eVect on the PORs, when simultaneously considering age and work exposure (not in table).
Handicrafts were almost exclusively performed by women, slightly more commonly among the fish processing workers than among the others (table 7) . House and car repairs or gardening were common leisure time activities in all four groups, most common among men with mobile work. Half as many of the women fish processing workers practised sports as the other workers. Hunting or fishing was mostly performed by men, in both occupational groups. None of the leisure time activities showed an independent eVect on the PORs (not in table).
REASONS FOR LEAVING THE FISH PROCESSING
INDUSTRY
One quarter of the women who had left the fish processing plants, claimed to have done so because of musculoskeletal complaints (occurring before leaving the fish industry) in the neck or upper limbs, twice as often as did the men (table 8). The diVerence was most obvious for older women, in particular those who had been employed for >2 years (not in  table) . Pain from other body regions-lower back, hips, knees, and feet-was reported by the men, more often than the women, as the main reason for leaving. For the men, this reason for leaving was just as common as complaints of the neck and upper limbs.
Discussion
The female fish processing industry workers had much higher prevalences of neck, shoulder, elbow, and hand disorders than the male workers, and considerably higher than the women with other work. A high risk of neck and upper limb disorders due to fish processing work has already been shown. 26 Similarly, in the groups with other work, the women had higher prevalences of neck and shoulder disorders than the men. Further, among the former workers, the proportion who reported pain in the neck and upper limbs as the reason for leaving the fish processing industry was high, and it was clearly higher among women than among men. The true diVerence in incidence is presumably even larger. The underestimate is liable to be more prominent for the older women with longer durations of employment. There was no diVerence between the sexes for complaints in low back and lower limbs.
An unhealthy worker selection into the group of men with other work would give lower PORs for the men. It is, however, unlikely that this would be a major explanation of the discrepancy.
One problem when interpreting the results is a possible observation bias on the registration of disorders; it was, for obvious reasons, not possible to blind the sex and exposure status of the subjects. However, the physical examinations and interviews were performed by diVerent people; both were fully aware of the potential bias. The possibility of an examiners' bias has been minimised, by a careful calibration between the examiners and by a systematic physical examination. Thus, we think that the bias is small, if present.
In the fish processing industries, men and women worked under equally bad conditions, as far as temperature, noise, and lighting were concerned. Due to food hygiene demands the fish was iced and the temperature in the factories was kept low. Melted ice and fish remnants created a slippery floor. A fish odour added to an unpleasant working environment. However, although the fishing industry is sex integrated-that is, does not contain >70% of either sex 27 -the work tasks were strongly segregated. Despite the same job title, an exposure measure most often used in this type of study, the women did not share the same work tasks as the men. Presumably because of their lower muscle strength, the women had been assigned the seemingly less heavy work tasks. Also, probably mainly because of tradition, they had the least technical work tasks. The women were mostly assigned extremely repetitive work tasks which also, because of demands on sight, required very constrained neck postures. Most of the work tasks of the men were less repetitive and more mobile, although some of them were very heavy.
Great eVorts have been made to classify the subjects into diVerent exposure categories. However, due to frequent rotation between work tasks this is not possible. Consequently, the subjects cannot be assigned individual exposure doses, which can be related to outcome. As the work tasks and work organisation has not changed for many years, the same applies to the former workers.
Besides implying a physical work load, the repetitive work tasks entail a poor psychosocial work environment, in terms of low influence on and control over work combined with a lack of stimulus from the work itself. Thus, the women in the fish processing industry experienced a poorer psychosocial work environment than the men. On the other hand, in socioeconomically similar groups in other work, the women in some respects had a better psychosocial work environment than the men. This conglomerate of high physical exposure and a high psychosocial exposure is probably the primary cause for the diVerence in prevalence of disorders, between sexes within the fish processing industry as well as between the fish processing industry workers and the other workers. Unfortunately, as these two aspects of the work environment are so tightly entangled, it is not possible to estimate their separate impact on musculoskeletal disorders in this kind of work.
The men were exposed to heavier lifting and handling of materials than the women. Thus, many men lifted heavy burdens of fish (10 000-15 000 kg daily). However, despite this, they did not report a high prevalence of low back complaints. This was probably, at least partly, due to a healthy worker selection out of the work. Also, there is a possibility that there had been a primary selection into the factories. Many men performed work tasks that were just as repetitive as those of the womenfor example, work at the cod machine. However, due to alternation between work tasks, the impact of this work load on the musculoskeletal system could not be shown. Women with other work had higher prevalence of neck and shoulder complaints than the corresponding men. On the other hand, the men reported more complaints in the low back and knees. This is in accordance with other studies. 28 This study shows the advantage of a physical examination compared with a questionnaire. Hence, between the two groups of men studied, there was no diVerence in complaints on the questionnaire, whereas the physical examination showed large diVerences in morbidity. In our opinion, this mirrors a diVerence in severity of disorders. Another possibility is that the people all experience their grade of symptoms relative to the severity of disorders among their workmates. If everybody around you complains of pain, you might underplay your own disorders. Also, a "Tarzan" eVect, implying cultural inhibitions by sex; men being less likely to complain, could explain the diVerence. This might also be true when comparing diVerent ethnic groups. The prevalences of complaints were small, especially for the elbow and hand, which may undermine the true eVects.
The same questionnaire has been evaluated against the same physical examination in an earlier study. 16 It was concluded that the questionnaire gave a fairly good picture of musculoskeletal disorders in the neck and upper limbs in a population of working women. The physical examination, however, gave more details, and information about the severity of the problem. The same questionnaire has also been evaluated in a population of working men. 29 The results indicated that the prevalence, as well as the risk, of musculoskeletal disorders might be underestimated when only a questionnaire is used.
The prevalence of carpal tunnel syndrome was low, compared with other studies. 30 We think that this is due to the very strict criteria applied when deciding the diagnoses.
The women in the fish processing industry smoked more and practised sports less than any other group. These conditions had, however, no influence on the PORs of musculoskeletal disorders when comparing workers from the fish processing industry with other workers.
A study of sick leave 31 showed a higher prevalence for fish industry workers than for the general population, and higher for women than for men. Complaints of the musculoskeletal system dominated. In subjects who had left their work, sick leave decreased.
As has often been recommended, most of the employees performed more than one task during the working day. However, for the women, the physical exposure in diVerent tasks was very similar and oVered no relief to the neck and upper limb structures. The existing tasks with diVerent exposures seemed to be only available to the men. Accordingly, maintenance work was performed almost exclusively by the men. The work tasks included in that group did not receive high ergonomic workplace analysis scores for physical exposure; instead they had a high score for diYculty of decision making. This suggests a physical and mental load diVerent from the typical work tasks of women. To include periods of maintenance work in the working schedule for all the workers would probably introduce a true variation of work load.
These results suggest the need for several actions in the working environment of the fish industry. The heavy work tasks of the men should be made easier, to make them suitable for women. Also, women should be stimulated to achieve technical competence and technical courage. This would make it possible to change the work to involve both women and men in all work tasks, which would enhance the quality of the psychosocial work environment and reduce the musculoskeletal disorders particularly among the women, but probably also among the men.
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